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REMARKS/ARGUMENTS 

Reconsideration of this application is requested. Claims 10-23 will be pending in the 
application subsequent to entry of this Amendment. 

As a preliminary matter, on the Office Action Summary Sheet, item 7, it is indicated that 
claim 7 is objected to. According to my telephone discussions with Examiner Bolden on March 
30, 2005, there is no objection directed to claim 7. Further, on the same date, counsel was 
informed that item 10, the drawings filed on June 30, 2003 have been accepted. That is, in item 
10, the box a) should have been checked. 

Page 22 of the specification has been amended as kindly suggested by the examiner on 
page 2 of the Official Action. 

Discussion of New Claims 

The previous claims have been amended and adjusted in order to more particularly point 
out and distinctly claim that which applicants regard as their invention and to emphasize certain 
preferred embodiments in the invention. A synopsis of the amendments made to the claims is 
provided below, including, where appropriate, basis in the original description of the invention 
for these changes. 

Claim 10 is similar to claim 1 with the glass transition temperature (Tg) limited to 550°C 
or lower as disclosed in the first paragraph of [0018]. 

Claim 11, similar to claim 2, is dependent upon claim 10 with the glass transition 
temperature (Tg) reduced by 10°C and limited to 540°C or lower as disclosed in the first 
paragraph of [0018]. 

Claim 12 is dependent upon claim 10 and defines six glass components as described in 
the second paragraph of [0018]. 

Claim 13 is dependent upon claim 10 and defines those glass components and contents 
which are specified in original claim 4. 

Claim 14 is dependent upon claim 1 1 and defines those glass components and contents 
which are specified in original claim 4. 

Claim 15 is an independent claim specifying that the claimed optical glass consists of 
B 2 0 3 , SiQ 2 , Li 2 0, CaO, ZnO, La 2 0 3 , Gd 2 0 3 , Y 2 0 3 , A1 2 0 3 and Zr0 2 and does not contain BaO. 
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The absence of BaO is disclosed in [0033] where Zr0 2 is 0 to 3%. Claim 15 includes an 
embodiment in which the content of Zr0 2 is 0% as disclosed in [0033] of the specification. 
Claim 15 thus corresponds to amended claim 4. 

Claim 16 is dependent upon claim 15 and specifies that the optical glass comprises a 
refining agent as described in [0034]. 

Claim 17 is dependent upon claim 15 and, as in original claim 1, specifies that the glass 
transition temperature (Tg) is 550°C or lower and that the haze value is 3 % or less. 

Claim 18 is dependent upon claim 15 and specifies that the glass transition temperature 
(Tg) is 540°C or lower as in claim 1 1 and that the haze value is 3 % or less as in claim 10. 

Claim 19 corresponds to original claim 5 and is directed to a press-molding perform. 

Claim 20 corresponds to original claim 6 and is directed to an optical element. 

Claim 21 corresponds to original claim 7 and is directed to a process for producing a 
perform for press-molding. 

Claim 22 corresponds to original claim 8 and is directed to a process for producing an 
optical element. 

Claim 23 corresponds to original claim 9 and is directed to a process for producing an 
optical element. 

Important Characteristics of the Invention 

As described in applicants 1 specification, section [0002], conventional optical glasses 
having optical constants such as a refractive index (nd) of 1.57 to 1.67 and an Abbe's number 
(vd) of 55 to 65 are useful as a material for optical elements. However, these conventional 
glasses have a glass transition temperature (Tg) of over 560°C, and when such glasses are used, 
there is a problem that since a high molding temperature is required, the surface of a press mold 
is deteriorated. 

As specified in new claim 10, the present invention provides an optical glass that has a 
glass transition temperature (Tg) of 550°C or lower and that is suitable for press-molding. When 
the glass transition temperature increases by 10°C, the temperature for precision press-molding 
also increases by 10°C as well. In this case, the reactivity of the glass and a press mold is 
approximately doubled, and thermal melt sticking of the glass and the press mold to each other is 
liable to take place. Further, it takes a longer time to increase the glass temperature to a suitable 
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press-molding temperature or to decrease the temperature of the press-molded product (glass), so 
that the productivity of optical elements is decreased. Therefore, the idea of decreasing the glass 
transition temperature by 10°C is technically significant as far as an optical glass to be used for 
precision press-molding is concerned. 

As specified in new claim 10, further, the present invention provides an optical glass 
having a haze value of 3% or less and exhibiting excellent climate resistance while having a 
glass transition temperature (Tg) of 550°C or lower. 

When a glass has a refractive index in the range of 1.57 to 1.67 and an Abbe's number in 
the range of 55 to 65 as specified in new claim 10, the problem was that it was difficult to 
prepare a glass having excellent climate resistance. Further, there was another problem that 
when the glass transition temperature is decreased, the glass is degraded in climate resistance. It 
is advantageous for precision press-molding to decrease the glass transition temperature as 
described above. However, this decrease is achieved as a trade off for degradation of the glass's 
climate resistance. And, when a surface of a glass (perform) before press-molding is 
deteriorated, and an altered layer called a burnt layer is generated, it follows that this altered 
layer remains in the surface of the optical element obtained by precision press-molding. 

The present invention overcomes the fundamental problem of a precision press-molding 
glass having a refractive index in the above range and an Abbe's number in the above range and 
provides a novel optical glass having a glass transition temperature of 550°C or lower and a haze 
value of 3 % or less. 

The Official Action includes six prior art-based rejections each based upon one of three 
separate documents. Applicants respond to these rejections upon analyzing the subject matter 
defined in the new claims presented above, experimental evidence provided by the senior 
inventor and presented in the attached evidentiary declaration of inventor Kasuga made August 
29, 2005 and pointing out the significant deficiencies of each of the applied references. 
Comparison between the present invention and the Onozawa reference 
Onozawa reference fails to disclose the problem of the present invention (when the glass 
transition temperature is decreased, the climate resistance is decreased, and that a low glass 
transition temperature and excellent climate resistance are not consistent with each other). 
Further, Onozawa reference does not have any idea of how to prepare a glass having improved 
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climate resistance by introducing a quantitative index such as a haze value like the present 
invention. 

Attached to this response are three tables. Table 1 shows mol% conversion of the results 
of the glasses that are specifically disclosed in Onozawa reference, that is, glasses of Examples 1 
to 15. None of the glasses of Examples of Onozawa reference described in Table 1 come under 
the glass composition recited in new claim 13. 

For demonstrating that Onozawa reference neither discloses the composition nor 
discloses the glass properties described in new claim 10, Ms. Yoshiko Kasuga, the first named 
inventor, has carried out a duplicate experiment of a specific Example of Onozawa reference to 
and summarizes the results of her studies in the attached Evidentiary Declaration. The duplicate 
experiment has been carried out with regard to the glass of Example 6 of Examples 1 to 15 of 
Onozawa reference, which glass of Example 6 has a refractive index of 1.667, an Abbe's number 
of 58.3 and a glass transition temperature of 519°C and appears to be formally near (this does not 
mean "technically near") to the glass composition specified in new claim 13. As a result of these 
studies, it has been found that the glass has a haze value of 4.10 % and is hence poor in climate 
resistance as compared with the glass specified in new claim 10. Onozawa reference also 
describes a glass in Example 9 which appears to be formally near to the present invention. 
However, this glass has a glass transition temperature of 556°C, which is outside the 
corresponding range as defined by the claims of the present application. 

As explained above, Examples 6 and 9 that are representative of and specifically 
disclosed in the Onozawa reference and appear to be formally near to the present invention are 
not capable of achieving applicants' consistency of low glass transition temperature and excellent 
climate resistance, so that it is also clear that the Onozawa reference does not overcome the 
problem solved by the present invention. 

Further, the Onozawa reference provides no guideline or hint of how to decrease the glass 
transition temperature to 550°C or lower while maintaining the haze value of 3.0 % or less, so 
that it is not obvious for one skilled in the art how the glass compositions of the Examples in the 
Onozawa reference can be changed to arrive at the glass of the present invention. 
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As explained above, the inventions of independent claim 10 and claims 11 to 14 
dependent thereon differ from the disclosure of the Onozawa reference, and they are not obvious 
over the Onozawa reference. 

In new independent claim 15, the optical glass consists of only B 2 0 3 , Si0 2 , Li20, CaO, 
ZnO, La 2 0 3 , Gd 2 0 3 , Y 2 0 3 , A1 2 0 3 and Zr0 2 , and does not contain Ta 2 0 5 . Onozawa is directed to 
a glass containing Ta 2 Os as an essential component, so that the inventions of new claim 15 and 
claims 16 to 18 dependent thereon, which do not contain Ta 2 Os essential in Onozawa reference 
and overcome the different problem, are novel and unobvious. 

Comparison between the present invention and the Nishimoto reference 

Nishimoto reference teaches that to provide a glass for mold press-forming it is necessary 
to have a low softening point and high climate resistance. However, the Nishimoto reference 
neither discloses that the above two properties have a trade-off relationship, nor that it discloses 
that a quantitative index such as a haze value is introduced for materializing a glass having 
higher climate resistance. 

Table 2 also attached to this response shows mol% conversion results of various 
representative glass compositions specifically disclosed in the Nishimoto reference, that is, glass 
compositions of Example 1 to 12. Of these glass compositions, the glass compositions of 
Examples 2, 3, 7 and 8 appear to be formally near to the present invention. Applicants consider 
that the glass compositions of Examples 2 and 3 have properties similar to the properties of the 
glass compositions of Examples 8 and 7. The attached declaration by Ms. Kasuga (the first- 
listed inventor herein) has selected Examples 7 and 8 of Nishimoto reference and has carried out 
duplicate experiments which show that even Examples 7 and 8 are inferior to the present 
invention in climate resistance. As described in her Declaration, the results show that the glass 
of Example 7 has a haze value of 8.93 % and that the glass of Example 8 has a haze value of a 
remarkable 36.83 %, which are far larger than a haze value of 3.0 % or less of the glass recited in 
new claim 10. 

Further, the Nishimoto reference includes no hint or suggestion of how to decrease the 
glass transition temperature to 550°C or lower while maintaining a haze value of 3.0 % or less, 
so that it is not obvious for one skilled in the art how the glass compositions of Examples in the 
Nishimoto reference can be changed to obtain a glass as recited in new claim 10. 
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As explained above, the inventions of independent claim 10 and claims 11 to 14 
dependent thereon differ from the invention of the Nishimoto reference, and they are not obvious 
over the disclosures of the Nishimoto reference. 

In new independent claim 15, the optical glass consists of only B2O3, Si0 2 , Li 2 0, CaO, 
ZnO, La 2 0 3 , Gd 2 0 3 , Y 2 03, A1 2 C>3 and Zr0 2 - it and does not contain BaO. BaO is a component 
that decreases the climate resistance and increases the haze value although it differs depending 
upon components other than BaO. The invention of new independent claim 15 can provide 
improved climate resistance without containing BaO as an essential component. Since 
Nishimoto reference does not describe any composition of new independent claim 15, the 
inventions of the new independent claim 15 and claims 16 to 18 dependent thereon are novel, 
and since the Nishimoto reference does not describe any suggestion leading to the inventions of 
these claims, the inventions of the new independent claim 15 and claims 16 to 18 dependent 
thereon are unobvious. 

Comparison between the present invention and the Hirota reference 

Hirota reference discloses nothing concerning a trade-off relationship between glass 
transition temperature and climate resistance or concerning preparing a glass having higher 
climate resistance by introducing a quantitative index such as a haze value. 

The attached Table 3 shows mol% conversion results of glass compositions specifically 
disclosed in the Hirota reference; that is, glass compositions of Examples 1 to 1 1 and 
Comparative Examples 21 to 23. Of these glass compositions, the glass compositions of 
Examples 8 and 1 1 appear to be formally near to the present invention. For purposes of 
comparison Ms. Kasuga has selected Examples 8 and 11 of Hirota reference and has carried out 
duplicate experiments show that even Examples 8 and 1 1 are inferior to the present invention in 
climate resistance. As described in her Declaration, the results are that the glass of Example 8 
has a haze value of 15.08 % and that the glass of Example 11 has an even greater (nearly twice) 
haze value of 28.78 %, which are far larger than a haze value of 3.0 % or less of the glass recited 
in new claim 10 has. 

Further, the Hirota reference contains no suggestion or incentive for decreasing the glass 
transition temperature to 550°C or lower while maintaining the haze value of 3.0 % or less, so 
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that it is not obvious for one skilled in the art how the glass compositions of Examples of the 
Hirota reference can be changed to obtain a glass recited in new claim 10. 

Like the Onozawa reference and the Nishimoto reference, the Hirota reference discloses 
nothing concerning the composition of new independent claim 15 nor any guideposts leading to 
the above composition, the inventions of the new independent claim 15 and claims 16 to 18 
dependent thereon are unobvious. 

For the above reasons it is respectfully submitted that the claims of this application define 
inventive subject matter. Reconsideration and allowance are solicited. 



ARC:eaw 

901 North Glebe Road, 11th Floor 
Arlington, VA 22203-1808 
Telephone: (703) 816-4000 
Facsimile: (703) 816-4100 



Respectfully submitted, 




Arthur R. Crawford 
Reg. No. 25,327 



-11- 



988973 



LO 
i— 4 


|mol% 'I 


1 22. 468261 


32. 384321 


19.9185271 


1 17. 010261 


[4. 0757321 


|4. 4156431 


< 


P.. 


1.713661 


13. 7399991 


o 


|3.885698| 


1 7. 6256971 


|0. 3821231 


1 0. 0057841 


O 
O 


1 1.6771 


1 54.91 


o 

LO 
LO 


t-H 


, — ( 

§ 


|26. 628531 


1 26. 442971 


1 17.453751 


1 11.410871 


r—t 

CO 
CO 
CM 


1 1.5689951 


o 


0.519602 


CD 

LO 

CM 
LO 
CM 

^ 


o 


00 
T^ 

00 
CD 

CO 


i 7.934391 


I 0.289661| 


1 0. 0274041 


O 
O 


1 1.6641 


I 55.91 


CO 
Oi 


CO 
1—4 


|mol% 1 


1 26. 408521 


133.065661 


16.6575161 


CD 

.o> 

CO 
CO 

CO 

1—1 


CD 
CD 

d 




1 7. 799272) 


o 


1 1. 7572541 


o 


1 4. 8685641 


16. 6258181 


|0. 233405) 


1 0. 0543551 


O 
O 


! 1.6631 


I 56. 9| 


m 

LC 


CM 


as 
i — i 

1 


|26. 586151 


1 30. 609731 


! 11.91521 


|8. 7027651 


! 11,99571 




P 


o 


13. 9312761 


1 2. 2069441 


1 3. 5398371 


1 9. 6780571 


I 0.481999| 


I 0. 0304! 


O 
O 




1 53. 8! 


o 

LO 


T— f 

i-H 


mol% I 


24. 050481 


28. 097521 


7. 1330151 


I 7. 5780341 


CM 

CO 
rH 


O 


! 10.44541 


0. 345071 


1 1. 8827621 


o 


|2. 6081451 


|4. 4909071 


1 1. 1541931 


10. 2911831 


o 
o 

i-H 


CO 
CD 

i-H 


t ^ .52. 91 


;CM 
LO 


o 

r-4 


lmol% 1 


123.547421 


1 34. 088231 


|8. 3805761 


CO 
CM 

rt 

CO 

CM 


O 


O 


< 
< 

- 

< 
< 

< 


N) 
NJ 
<^ 

3> ; 
Nl 
T* 


o 


12.5807321 


|0. 6898931 


LO 
CM 
CD 
CO 

LO 


|8. 6331651 


|0. 6591961 


10. 0285091 


o 
o 

T-H 


1 1. 6831 


1 56.3| 


CO 
CD 
LO 


CJ> 


|mol% ! 


1 22. 19191 


1 37. 127991 


|8. 3917781 


1 13.372991 


•v— ♦ 

^D 

to 


1 1.0896511 


|2.048116| 


3. 044744 


12.2150131 


o 


1 4. 602607] 


I 6.817621 


CT> 
00 
CM 
00 
CM 

d 


o 


o 
o 


1 1.6751 


1 55.4] 


CD 
LO 
LO 


CO 


|mol% i 


122.506351 


1 32. 795491 


|9. 9291331 


t<- 

co 

CD 
LO 
CD 

i-H 


|4. 0800911 


|4. 4203651 


< 


3> 


1. 646873 


1 3. 7439981 


o 


|3.889853| 


1 7. 6338511 


|0.382532| 


I 0. 0289521 


o 
o 


I 1. 667| 


LO* 
LO 


O 
LO 
LO 




|mol% ! 


121.428581 


|28. 372351 


1 10.08391 


118:365171 


12.4862121 


I 6. 733897] 


I 3. 164271 


1. 742232 


I 3.422121 


10.7115241 


I 2. 8970221 


1 7. 0306661 


|0. 5633161 


|0. 0294031 


o 
o 


CM 
O 

ts 

t-H 


00 

d 

LO 


CO 
CO 
LO 


CO 


i — 1 

a 


120. 303751 


1 40. 908941 


1 13.649391 


1 14. 500951 


o 


o 


;< 


3> 


2. 112996 


1 2. 8822091 


1 1. 1236241 


|3. 7431141 


|7. 7489471 


|0. 5521521 


|0. 2228781 


o 
o 

i-H 


1 1.6671 


! 58.3' 


CT> 
LO 


LO 


i — i 
o 
B 


1 18. 490861 


1 29. 652931 


17.9911361 


iCO 

o> 

CM 

CO 
CM 


|3. 8310141 


|4. 9287371 


oc 

LO 

cc 
p* 


o 


13.5154391 


o 


1 2. 4349271 


1 5. 9503661 


1 0.341221 


|0. 0271841 


o 
o 


! 1.6671 


1 58.3! 


CO 
LO 




mol% !! 


117. 592181 


1 30.38191 


|23.65302| 


!7. 8527191 


o 


:cm 

CO 

r- 

r-i 
LO 


p. 


o 


13.3167131 


|2.433909| 


1 2. 7026841 


1 8. 4533061 


1 0. 3986771 


|0. 1508691 


o 
o 


i 1.66| 


CD 

LO 


o 

00 

^ 


CO 


lmol% ! 


1 18.55741 


|40. 061041 


|7. 7971161 


1 13.253711 


1 1.794241 


o 


1 5. 138051 


o 


16. 1741561 


1 1. 0269791 


CO 

o 

CO 
LO 


|13. 188171 


10.2102751 


o 


o 
o 


1669 m ] 


I 56.2| 


CD 
LO 
LO 


CM 


|mol% I 


1 13.823261 


1 38. 196681 


|11.15138| 


T-H 
CO 
CO 
i-H 

CM 

CM* 
CM 


o 


o 


< 




5.394661 


CO 

o 

CO' 
00 

t> 


|0. 2294971 


I 3. 8225971 


|8. 8351371 


I 0.3571221 


|0. 0284511 


o 
o 


LO 

e 

'i-H* 


1 .: 52. 2^ 


CT> 

i-H 

LO 


1 

> 




15.89191 


38. 42371 


11.217661 


CM 

:.0 

:lo 

CM 
O 

tS- 


o 


2.4970021 


< 


S3 


1. 783066 


CO 

:oo 

LO 

o 

LO 


o 


1 5. 859531 


1 10.935371 


1 2. 160867! 


10.0654181 


o 
o 

t-H 


CM 

i-H 


CO 

1-H 

LO 


CD 
LO 




IComponentl 


|Si02 \ 


IB203 I 


|Li20 | 


ICaO 1 


ISrO I 


iBaO ! 


IZnO I 


Zr02 


IY203 ! 


|Gd203 | 


|La203 ! 


-a 

-? 
5 


LO 

o 

CM 


ISb203 1 


iTotal | 


Ind 







CO 
CM 


lmol% ! 


:t>: 


:tO: 


|4. 2831821 


1 12. 950161 


O ; 




1 9.628891 


4. 045227 

A 


0. 670068 


1 0. 0024941 


10. 0036771 


o 
o 

1—1 


CM 
CM 


i — i 
o 
E 


O 

S3 


t^- 
LO 

CO 
CD 

1-H 
1— t 

CM 


LO 

o 

CO 

o 

CO 


t>. 
o 

CM 
CD 
CD 

CM 
i~i 


O : 


o; 


o 


so- x; 

^; 


Si 

i— • 

cd 

Si CD 

| o 


CD 
LO 
CM 

o 
o 

o 


CM 
CO 
CO 

o 
o 

d 


o 
o 


CM 


i— i 
o 

E 


3 

cm 


CO 

CM 
00 

o 

CM 


CO 

t>- 

LO 
CO 
CO 
CD 

CO 


CO 
CO 
LO 
CM 
CD 

CM* 
i— i 


O i 


o 


o 




Ii LO 

^ 

>: c\] 

CD 

: ^ 


CD 
CO 
LO 
i—l 
LO 

o 
o* 


o 
o 

CO 
CO 

o 
d 


o 
o 




i — i 
O 
E 


cc 

LO' 
'.*** 


CD 
CD 

CD 
LO 

CM 
CM 


CD 

o 
o 

CD 
CM 
LO 

CO 


CD 
CD 
CD 
CD 
LO 

t>* 
i— i 


O 


t>- 

00 
CM 
CD 

LO 

CO 


o 


• ^ < 

•25 ■ 

rrj ■ 
to- 


:;:•: O 

:S CO 
S: CM 

;:: CO 

1 ° 


i— H 

CM 
CM 
O 
O 

d 


LO 

o 

CO 
CO 

o 
o 

d 


o 
o 


o 


S£ 
i— i 
O 
E 


co 

CD 

Sf 


1 
I 

co 

w 


00 
CD 
LO 
LO 
LO 

CM 


CO 
CO 
1—1 
CO 
CO 

CD 
1— I 


00 i 
00 i 
O : 
^ : 

CD , : 
O 1 

i-H : 


p; 


o 


C 
C 
^ 

m c 

c 

•t^- c 


O CD 
O CM 
* LO 
D i-H 
M CM 
M 

^ O 


o 


o 

LO 

CO 

o 


o 
o 


CD 


1 — 1 

o 
E 


im 


CM 

cd 

CM* 
CM 


CO 
CD 
CO 

o 

CM 
CO 


LO 
LO 

CO 

CO* 

T— 1 


O 


CO 
CD 
LO 
i-^ 
CD 
CO 

LO* 


o 


<o < 

: 
; 

: 


5>: CO 

CO 
CO 

:•:!: O 
x CD 

S O 


CD 

CM 
LO 

o 
d 


CD 
CO 
CO 
CO 
CO 

o 
d 


o 
o 


CO 


i — i 
O 
E 


CD 
O 
CD 
CM 
CD 

CD* 

CO 


CO 
LO 
CD 
t>- 

CO* 
CM 


CM 
CO 
CD 
CM 
CD 
CD 

CM 


LO 

CO 
CD 
i— i 

^' 
i— i 


O j 

: 
: 


m 

&; 

co 

m 


o 


O 


15 

S: CM 
CD 

Si LO 
LO 

o 


o 

CM 
O 

o 
d 


CO 
LO 
O 
CO 
O 

o 
d 


o 
o 


C— 


i — i 
o 

E 


CD 

CM 
LO 

CT> 
CO 


t-- 

LO 
LO 
l>- 

LO 

CO 
CM 


LO 
CD 

t>- 

CD 
CD 


!— 1 
T-H 

CD 
i— t 
CD 

O* 
CM 


O : 




o 


^ !:i 

;•; 


as ^ 

: :i:i O 
x: CM 
S: <-h 
f«- 

i : i: 

1 ° 


o 


CD 
CM 
LO 
CO 

o 
o 

d 


o 
o 


CD 


, — i 
o 
S 


i£#! 

s 


CO 
CM 
CM 
CM 

CM 


CD 
O 
CO 


CM 
O- 

00 

o 

CM 


O ; 




o 


i 

;ca 
,<x> . 

CD 


5>; co 

S CD 
CM 
t - 

S LO 

x: CD 

I o 


o 


CM 

o 

LO 
CO 
O 

o 
d 


o 
o 


LO 


i — i 
o 
E 


CD 
O 

cd 

CD 

CO 


m 
m 

CO 


CM 
CO 
CD 

CO 


CO 
CM 

LO 
i— ( 

CO 


o s 

j 
; 

: 


crO 

1 


o 


o it: 


3: CO 

;i;i cm 
% o 

$i CD 
!:;: CD 

1 ° 


o 


tr- 
ee 
CD 
CM 
O 
O 

o 


o 
o 

1—1 




35 
i — i 
o 
E 


CO: 

4 


CM 
CO 
CD 

CO 

1— t 

CM 


o 

CO 

o 

CO 


i 
I 

'ft** 
CM 


O i 


Q 


o 


i 

■CT* ' 


00 
CD 

8 co 

xi LO 
:>: L— 
CD 

1 °* 


o 


CD 
CD 
LO 
CO 
O 
O 

d 


o 
o 


CO 


i — i 
o 
E 


' 

o: 

H 

y 


CO 
CD 
CO 
CM 
CD 

CM 


CD 
t>- 
00 
CD 
O 
L- 

CO 


00 
CO 
LO 
O 
00 

CO 
I-H 


o ; 




o 


<D ■:■ 

^ ;• 

O • 
— •' 


$ ^ 

xi: CO 
CD 

ii: cD 

1 °* 


o 


i— i 

CO 

o 
o 

d 


o 
o 


CM 


r— i 
o 
E 


: *£>: 


i—i 
LO 

i— f 
CM 

CM 
CM 


CD 
O 
LO 
CD 
LO 
t> 

co 


m 

m 

Cx-v 
:+»++ 
£4 


O : 




o 


.CJQ ■ • 
CO 

<jD 


ii LO 
i:i: CD 
t- 

iv 

O 


o 


CD 
LO 

CO 

o 
o 

© 


o 
o 


1— 1 


i — i 
o 

E 


m 

cm 


CD 

r> 

00 

CM 
CM 


CO 
LO 
CO 

CO 


o 

CO 
CD 

CO 


O i 


ii 


o 


':< 

CO 
•CO 

ai ' 


2>i CM 
00 

;i;i CD 
ii co 

ii: l>- 

;i;i O 


o 


CD 
CO 
LO 
CO 
O 
O 

d 


o 
o 




I Component 


CM 

o 

■ H 

00 


CO 
O 
CM 
CQ 


CO 

o 

CM 
i— 1 
< 


o 

CM 
•H 
i— 1 


O 

CM 


o 

CO 

o 


o 

CO 


o c 

DO C 


CO 

o 

0 CM 

3 J8 


CO 

o 

CM 
Xi 
00 


CO 

o 

CM 
w 

< 


(2 



CM 

T— 4 


r— 1 
O 

a 


26. 010631 


29. 94711 


2. 189411 


:+rW 


o 


1. 5804661 


1. 8471451 


5. 3076611 


0. 7185321 


2.9192141 


2. 7434871 


o 


0. 8225411 


m 
1 

m, 

M 


4. 9783911 


O 


0. 0254931 


o 


o 
o 

T-H 


T-H 


mol% ! 


m. 
-m 


20. 582581 


2.2175661 


9. 3614031 


2.4321691 


0. 8003951 


o 


m. 
oo 

«* 


o 


2. 4639621 


3. 7050241 


o 


0. 208281 


3. 7467341 


3.9550141 


0. 1705821 


0. 0258211 


0. 1617971 


o 
o 

T-H 


o 


i — i 
o 
a 


I 

■m 


26. 850111 


2. 2901571 


12. 280771 


o 


o 


o 


5.5518951 


2, 2547871 


2.5446181 


o 


o 


0. 860391 


m 
m 
m 

: m 

$$ 


5.4463231 


o 


0. 0266661 


o 


o 
o 


CTi 


i — i 
o 
a 


27.214491 


36. 153641 


2. 312771 


17. 67951 


o 


o 


o 


4. 2050361 


o 


2.312771 


3.8640871 


0. 1276531 


0. 8688861 


1 

CM 

m 

m 

m. 


6. 1031241 


o 


0. 026931 


o 


o 
o 

T-H 


00 


mol% 1 


24. 580491 


27. 593011 


2. 1724811 


16.607091 


2. 3827211 


0. 7841231 


1.8328631 


10. 533241 


1.7824411 


4. 3449631 


3.6296991 


o 


0. 2040451 


3.4439831 


3. 6480281 


0. 0835571 


0. 0252961 


o 


o 
o 




i — i 
o 
a 


30. 527061 


33.45731 


2. 7672351 


15.865171 


1. 1381371 


o 


o 


6. 289171 


0.6811241 


3. 228441 


3.4675421 


o 


0. 7797181 


1.7749351 


2. 5546531 


o 


0. 0241661 


o 


o 
o 

T-H 


<X) 


mol% 1 


25.840881 


32. 883421 


2.4040821 


18.377511 


o 


o 


o 


7. 2850981 


o 


2.6712021 


3. 0124861 


o 


0. 6773931 


I 
w. 
■m 
m 
<a? 


7. 4973171 


o 


0. 0279931 


o 


o 
o 

T-H 


LQ 


r — 1 

o 
a 


30.919981 


27.812061 


1.8977641 


13.511061 


o 


o 


o 


11.041541 


o 


4. 0485631 


5. 707281 


o 


o 


M 
m 

m 


5.0352451 


o 


0. 0265171 


o 


o 
o 




raol% | 


36.376141 


25.417391 


2. 2720911 


17. 368531 


o 


o 


1.9169011 


4. 8195871 


3.3555011 


2. 5245451 






0. 1881111 


0. 4268021 


m 

i 


5. 5689761 


o 


0. 0264561 


0. 1657751 


o 
o 

T-H 


CO 


i — i 
o 

a 


26. 872031 


34. 253741 


2. 2619171 


17. 290761 


o 


o 


o 


6. 8542941 


o 


3.5185381 


3. 7791241 


Q. 


0. 8497811 


w 
i 
i 

-CM 


5. 143261 


o 


0. 0263371 


o 


o 
o 




i — i 
o 
a 


26. 475671 


29. 393861 


L 4857031 


19. 578371 


2.4442211 


1.6087231 


o 


6. 7531951 


o 


3. 466641 


3. 7233831 


O 


1.0465591 


3.9977251 


5. 0442841 


o 


0. 0259491 


o 


o 
o 

1 — i 


T-H 


mol% I 


19. 228871 


£3 

■m 


2. 265991 


17. 32191 


o 


o 


o 


8. 2399641 


o 


3.021321 


3. 785931 


O 


0. 8513111 


■m 

.'rH 

i 

: ; x : >' 


5. 1525221 


o 


0. 0263851 


o 


o 
o 

T-H 




Component | 


|Si02 I 


IB203 S 


IA1203 | 


o 

CM 

•rH 
r— 1 


|Na20 I 


IK20 | 


o 


ICaO I 


ISrO 1 


iBaO I 


IZnO I 


|Zr02 | 


|Gd203 I 


|La203 j 


CO 


|Ta205 I 


|Sb203 I 


|Bi203 I 


1 Total 1 



